Background
Introduction
Effective health reforms will necessarily deal with the three major resource inputs of any national health system: financial, physical and human resources [1] . Undoubtedly, it is more difficult to allocate the limited human resources due to the dynamically changing nature of this resource [2] . Achieving equity in health is an important aspect of social fairness, whereas one of the biggest challenges is to achieve equity in health workforce distribution [3] [4] [5] [6] . Although the World Health Organization has recommended several policy interventions, such as recruiting students with a rural background and embedding a rural course so that students would become more familiar with remote conditions and more likely to return to rural areas after graduation [6] , the unevenly distributed health workforce remains a significant issue in both developed and developing countries. In China, human resources for health were considered as the least mapped and analyzed [1] . The distribution of health professionals is largely determined by the market instead of the government because health professionals have the right to practice wherever they choose based on their own preferences and the availability of positions [7] .
The fundamental objectives of the healthcare management profession are to maintain or enhance the overall quality of life [8] . In Europe and in the United States, health management education and the role of health managers are patterned and consistent with how the country's healthcare system is organized, managed, and financed [9] . The evidence worldwide is that health management is not as mature a profession as medicine, law, and nursing, nor do health management programs generally have much independent academic autonomy within their universities [9] . It has been described as a "hidden" health profession [10] because of the relatively low-profile role managers take in health systems, in comparison to direct-care professions such as nursing and medicine. However the visibility of the management profession within healthcare has been rising in recent years, largely due to the widespread problems that developed countries are having in balancing cost, access, and quality in their hospitals and health systems [11] .
In China, healthcare administration is a subject that explores the development rule of health service enterprise, the task of which is to study the theory and methods of health management, health policy fit for the situation of China, organization management or work method in step with the correct policy, and the experience of health management from the countries all over the world [12] . The undergraduate training in China differs with other developed counties in terms of the curriculum, education style and objective of the program [13, 14] . Graduates from the healthcare administration undergraduate program in China are equipped to work as administrative staff in various health institutions, such as hospitals, health inspection institutes, and the center for disease prevention and control [15] [16] [17] [18] .
Although the Chinese government has launched major reforms of the healthcare system to attract health professionals to work in rural areas, the unequal allocation of human resources for health has worsened [19, 20] . The number of healthcare administrators in China is deficient compared with other countries [18] and above 96% of the final year undergraduates healthcare administration students prefer to find jobs through the talent market and concentrate in large cities; only less than 4% plan to devote themselves to the rural areas [21] . One survey conducted by Fudan University in 2010 indicated nearly one third of their final year undergraduate healthcare administration students were employed by enterprises which are unrelated to any type of health field or science [15] . Along with the current healthcare reforms in China, effective policies will be needed to develop and manage its health workforce.
Understanding health professionals' preferences on job characteristics is crucial for designing an effective policy intervention. Worldwide, there is an increasing amount of literature using discrete choice experiments (DCEs) to examine factors that influencing health professionals' career decision-making [22] [23] [24] [25] [26] . DCE is a quantitative technique for understanding individual preferences and it has been extensively applied in health care research to address different policy and research issues [25, 27, 28] . It has also been found that stated preferences derived from a DCE can adequately predict actual behavior in a public health setting [29] .
This study aims to elicit job preferences of final year undergraduate healthcare administration students in China (whose career-related decisions are crucial to the development of the health service in the future), and it represents the first DCE in this context. Results from this study will provide guidance on career choice and planning for students and inform policymakers to develop more effective policies for the attraction and retention of healthcare administration students to health institutions, especially to rural and remote health institutions.
Materials and methods

Sampling
This study used a multistage sampling design. First, seven provinces were selected according to their economic development level to represent eastern (Heilongjiang, Liaoning, Beijing and Shandong), middle (Shanxi) and western (Gansu, Ningxia) China. Next, one or two universities were chosen based on the representativeness of their socio-economic status and the development of the healthcare administration subject. Finally, the participants of this study were recruited from university under the direct affiliation of the central ministries and commissions (Lanzhou University), universities of traditional Chinese medicine (Beijing University of Chinese Medicine, Shandong University of Traditional Chinese Medicine) and provincial independent medical universities (Harbin Medical University, Dalian Medical University, Weifang Medical University, Shanxi Medical University and Ningxia Medical University). We aimed to recruit a minimum of 100 respondents in eastern, middle and western China [30] [31] [32] . Consequently, one to three classes in each university were randomly selected depending on the number of students in each class.
Discrete choice experiment
The methodology of DCEs is presented as an example of the stated preference method (SPM) that allows for measurement of health workers' preferences for a combination of job attributes, and quantitatively predicts the job uptake given a set of job characteristics [33] . It has become a commonly used instrument in health economics [34] . Random utility theory [30] provides the theoretical foundation for DCEs: a discrete choice is offered and participants choose the option with the highest utility among the alternatives presented. In the context of this study, it assumes that a job scenario can be described by a series of attributes and their corresponding levels [35] . The DCE design and analysis was conducted following the International Society For Pharmacoeconomics and Outcomes Research (ISPOR) good practice principals outlined by Bridges et al. [36] .
The first step to design DCEs is to identify the attributes and corresponding levels. Two main concerns should be taken into account when selecting attributes and attribute levels: 1) they should be relevant for policy purposes; and 2) they have to be meaningful and important to respondents [37] . There is a gold standard to use qualitative research methods (focus groups discussion or/and in-depth interviews) to identify and define the attributes and attribute levels [38] . Initially eight attributes which have been commonly adopted and suitable for the Chinese health system were identified through a literature review [22, [39] [40] [41] , including working location, monthly income, bianzhi (which refers to the established posts and can be loosely regarded as state administrative staffing) [42] , training and career development opportunity, housing (housing offered or not), hospital type (determined by the current provision situation within China: primary hospital, secondary hospital and tertiary hospital), management style (supportive or unsupportive workplace and management) and workload. In-depth interviews were then conducted with eight healthcare administration students from two different universities (Shandong University of Traditional Chinese Medicine and Shanxi Medical University). During the interviews, participants were asked to comment on a candidate list of job attributes which were extracted from the literature review and to indicate any additional candidate attributes that were omitted from the literature review. It was suggested that the attribute "hospital type" and "housing" be removed. In addition, two focus group discussions were conducted among fourteen final year healthcare administration students from Lanzhou University and Weifang Medical University. During the focus group discussion, participants were asked to discuss the remaining six attributes and their levels until they reached a consensus for the final version of attributes and levels. They were also asked to provide other attributes that they thought were important but were not in the list. As a result, the "management style" was removed and the "working environment" was further added as a new attribute. In sum, the final attributes and their levels (Table 1) were determined on the basis of the literature review, in-depth interview, focus group discussion as well as discussion with a senior health economist who is an expert on DCEs.
Once the attributes and attribute levels are defined, they were combined into a set of carefully selected scenarios (choice sets). Out of six determined DCE attributes, five attributes had three levels, one attribute had two levels. A full factorial design will generate 486 (3 5 ×2 1 ) possible scenarios and a total of 117,855 possible pair wise choices ((486×485)/2). A D-efficient (D zerror, i.e. zero priors assumed for all variables) design, for main effects only, was developed using Ngene 1.1.2 (Choice-Metrics, Sydney, Australia), which yielded 24 choice sets that were further divided into two blocks so as to minimise participants' cognitive burden. Within each version, a single choice set was duplicated to examine the internal consistency of participants.
A pair wise binary two-stage response DCE design was used to maximise the information gained from the participants [43] . In the first stage, each participant made a choice between two alternative job scenarios. Secondly, participants were asked a follow up question as to whether in real life they would be willing to participate in their preferred job from stage one (see Table 2 for an example choice set, and another example in Chinese in the S1 Fig) . The above two questions were combined together for analysis to take into account an 'opt out' option [44] .
Survey and data collection
In addition to the DCE questions, the hard-copy questionnaire also contains questions related to participants' socio-demographic characteristics, career planning and annual family income.
The full questionnaire was piloted among forty final year healthcare administration students in Weifang Medical University before data was collected between April and July, 2017, aiming to examine the comprehensibility, acceptability, and validity of the questionnaire. The timing of the survey was chosen at that time period because students had finished specialty practice and were considering job opportunities but had not yet made their placement decisions [22] . The survey was conducted in a classroom or dormitory setting. The meaning of the survey as well as the instructions on the DCEs was explained in detail by one or two researchers. Then students filled in the questionnaire by themselves and all responses were anonymous. The process of administering the questionnaire took about 20 to 30 minutes on average and all completed questionnaires were returned directly to the investigators. 
Training and career development opportunity
Training and career development opportunity represents the chances of getting professional promotion and the opportunity to attend short-term courses to develop professional skills.
Insufficient Average Sufficient
Working environment
Working environment refers to management support, the relationship between superior and subordinate, amenities (such as regular bus, canteen and lounge), high-risk work environments and availability of equipment.
Poor Common Superior
Workload
Including the workload in the daytime (whether they have enough time to complete duties) and the conditions of working overtime.
All the participants provided informed verbal consent before completing the questionnaire. A detailed explanatory statement was given to respondents describing the study, which highlighted that their participation was voluntary and no identifiable personal data would be collected. It is an anonymous survey so that we did not require a written consent. As explained above, respondents were fully aware of the aim and task of the study before they provided verbal consent to participate this study. A return questionnaire also indicates the implied consent. The implied consent through a return questionnaire is commonly adopted in the anonymous (online) survey. Ethical approval (Reference No.20170301) was obtained both for the consent procedure and for the study as a whole from the Ethics Review Board of the School of Preventive Medicine, Shandong University, and the research adhered to the tenets of the Declaration of Helsinki.
Data analysis
Data were double-entered into EpiData 3.1 (EpiData Association, Odense, Denmark) and transferred to Stata 12.1 (StataCorp LP, College Station, Texas, USA) for processing and analysis. Descriptive statistics were reported for participants' socio-demographic characteristics. The data from the DCE were analyzed within a random utility theory framework. The utility function can be specified as follows:
where U ijt is the utility individual I derives from choosing alternative j in choice scenario t, X is a vector of observed attributes (i.e., the job preferences attributes and corresponding levels), β is a vector of coefficients reflecting the desirability of the attributes, and ε ijt is an error term. Two econometric approaches were used to estimate this utility function, including the classical conditional logit model and a mixed logit model that could be used to capture potential unobservable preference heterogeneity [22, 45] . In the mixed logit model, the desirability of attributes constitutes a vector of average preferences of the population for each attribute (β) and the individual's specific preference components (η) (i.e., β i = β + η i ), whereas in the conditional logit model, only average preferences are estimated (i.e., β i = β). Conditional and mixed logit regression models were compared using the Akaike Information Criterion (AIC) and Bayesian Information Criterion (BIC), which is commonly used for model selection in random utility framework [30, 46, 47] .
Although most previous studies specify the coefficient for monetary attribute in choice models to be fixed, it is often unrealistic to assume that all participants have the same preferences regarding the monthly income of a job position [48] . In our study, all attributes were dummy coded and specified as having a random component, except for monthly income which was specified as a continuous variable in the models to facilitate the calculation of willingness to pay (WTP), that is, the relative monetary value that students place on various aspect of the job options [49] . Through calculating the ratios of the coefficients between each attribute level and the salary attribute, the marginal rate of substitution or WTP was calculated (À bq bm where β m is the salary coefficient and β q is the coefficient for attribute q) [50] . The positive and negative results indicate theoretically to what extent the participants would be willing to pay/to be compensated for an attribute level. The 95% confidence intervals were estimated using the Krinsky Robb (parametric bootstrap) method [51] . Finally, we also conducted a simulation study to understand to what extent the probability of choosing a given post changes as the levels of the attributes are changed [52] .
Results
Respondents
The response rate to the questionnaire was 668 (95.2%) out of 702 for final year healthcare administration students. Of these, 22 (3.3%) participants who did not complete the majority of DCE tasks were excluded from the analysis. For internal consistency, a choice test based on duplicated choice tasks among the remaining 646 participants resulted in 69 (10.7%) participants failing the test, and there were no statistically significant differences on demographic characteristics between those who failed versus who passed the test (Table 3) . For those participants who passed the consistency test, they (n = 577) had a mean age of 22.2 years (standard deviation, SD = 1.07), most (74.5%) were female and only 31.9% participants came from urban areas. Over two-thirds students were not the single-child within their families. Around 39.7% of them prefer the job market and 46.8% prefer to further their study after graduation. 
DCE estimates
The DCE results based on the full sample are reported in Table 4 and S1 Table. It can be seen that the main findings are similar regardless of whether those participants who did not pass the consistency test are included or excluded. As such, the following discussions are based on those who passed the consistency test only. Meanwhile, a sensitivity analysis was conducted by including participants who failed the test. The AIC and BIC values further suggested that the mixed logit estimates were preferable to the conditional logit estimates for the analysis sample and the results from mixed logit model were not substantially different from the conditional logit model. As such, we only report the preferred mixed logit estimates in Table 4 . The conditional logit estimates are presented in S2 Table. Firstly, the statistical significance of at least one level of each attribute indicates that all key characteristics identified in the DCE design stage played a significant role in job choice. Secondly, unobservable preference heterogeneity (as reflected in the estimated standard deviations of the mean coefficients) existed for four out of six attributes, with the two attributes having homogeneous preference being working environment and workload. Thirdly, the positive coefficients indicate that an improvement in the characteristic was associated with an increased preference for a job position. Finally, on average participants in this study indicated a negative preference to take a job (as indicated by the significantly positive coefficient attached the alternative-specific constant, 'ASC (opt-out)'). Standard Deviation estimates reflect preference heterogeneity in the students, a possible indication of unmeasured factors influencing the strength and direction of preference; 95% CI = 95% Confidence Interval; SE: Standard Error.
Willingness to pay
The results of the WTP calculation are also shown in Table 4 and are used for relative comparisons. Compared to the reference levels for each attribute, workload and working environment were most strongly associated with job preferences. For example, students were willing to pay 2439 CNY and 2398 CNY to obtain a job position with light workload and superior working environment rather than heavy workload and poor working environment respectively. In terms of offering bianzhi or not, they were willing to pay about 1543 CNY to get it. The results of selective sub-group analyses were presented in Tables 5-9 . For the subgroups, all six attributes remained statistically significant in influencing preferences. Focusing on the WTP estimates, it can be seen that students from single-child family and students who have an urban background and/or with higher annual family incomes were willing to pay more for working in the city. Students from western and middle universities would be willing to pay 749 CNY and 903 CNY more for a job with bianzhi than students from eastern universities respectively. There were no significant differences between male and female students, and those who opt to further study versus who opt to get a job. Fig 1 shows the varying probabilities of taking a rural remote job versus one in the city, with various job conditions. The initial (baseline: 2000 CNY monthly income; heavy workload; poor working environment; insufficient training and career development opportunity; no bianzhi) probability of taking the rural remote job is 0.268, hence the probability of taking the job in the city is 0.732. The job in the city is thus preferred. For the single incentives, if superior working environment was provided for the rural remote job, the probability of taking that job will increases to 0.534 (so the remote job is preferred). For the selective multiple incentives, the policy "③+⑤+⑥"was the most attractive one, as it can increase the probability of taking rural job to 0.919.
Simulated preferences for job posting under various potential policy scenarios
Discussion
To the best of our knowledge, this is the first study using DCE methodology to investigate job preferences of healthcare administration students internationally. All six attributes considered in our study were found to be statistically significant in influencing student preferences to choose a job. Overall, monthly income and workload were the two strongest drivers of choice. This finding is consistent with the results of an earlier quantitative study in which lower income and higher workload are the two major contributing factors toward job dissatisfaction in China [53] . Other study conducted with public health undergraduate graduates in China further found the most frequently cited factors for their lack of commitment to public health facilities after graduation were associated with remuneration, geographic locations, and career advancement [15] . For the single incentives, increasing the monthly income from 2000 to 8000 CNY had the largest effect on preference for rural postings. However, increasing monthly income alone may not be the most efficient way to recruit students to rural areas. The simulation results in our study shows that although raising monthly income from 2000 to 5000 CNY can increases the probability of taking a rural remote job by 0.336, increasing it by another 3000 to 8000 CNY increases the probability by only 0.260. Furthermore, although higher salary has a large effect on preference for rural positions, it is often not possible in the real world, for it may require significant financial investments upfront, such that policy-makers may be deterred from implementing this intervention [6] . Alternatively, a combination of non-monetary incentives (such as superior working environment, sufficient training and career development opportunities) or non-monetary combined with monetary incentives (such as light workload with 5000 CNY per month) can achieve similar impact as the highest monetary incentive. It may thus be wise, after raising monthly income to a certain level, to focus on other types of policies. Among non-monetary attributes, workload is one of the most important factors, especially for students from western and middle universities. Healthcare administration is undergoing the transition from experiential management to scientific management in China [12] . To promote the development of health service and achieve the ultimate goals of the healthcare reform, healthcare administrators are required to keep learning the new theory and knowledge of health service management, and try their best to ameliorate themselves during the study and practice [12] . Undoubtedly, this will increase the health workers' workloads. As one of the major sources of job stress, heavy workloads will hinder health workers from taking jobs in rural areas, and in turn, staff shortages will impact negatively on the motivation of the existing staff as they have to deal with increased workload [54, 55] . Other studies also found that increasing the number of health workers can diminish the reasons for non-retention in rural and remote areas, such as high workload [56] [57] [58] .
In terms of the working environment, it has been pointed out that the shortage of health workers in rural and remote areas is more significantly affected by the problem of retention rather than of recruitment [3] . Because rural and remote health facilities are often poorly equipped and inadequately supplied with drugs, the physical working conditions are severe, and staff are poorly supported or supervised and often feel isolated and neglected [33] . Working environment in our study refers to management support, the relationship between superior and subordinate, high-risk work environments and availability of equipment. The indepth interview with sixteen healthcare administration students conducted before the DCE provided us with some insights on the importance of working environment. During the interviews, most students indicated that good relationships with colleagues and support from superiors and subordinates can help to improve job satisfaction. The main effects model results further demonstrated students were willing to pay 2398 CNY to obtain a job position with superior rather than poor working environments which is almost equal to a light workload. In general, healthcare administration students prefer to work in the city rather than rural areas. The initial probability of taking the rural job is 0.268, while 0.732 of taking the urban job. Good living conditions are essential to influence worker decisions to move and stay in a particular area [33] . However, living conditions in most of the rural areas in China are still poor compared with urban areas in terms of infrastructure (e.g. telecommunications and transportation), schools for children and employment opportunities for spouse. To address those problems, coordinated actions should be taken by China's government, as they are linked to the wider socio-economic and political context. In addition, preferences of location may also depend on what kind of living conditions health personnel are used to. Our study reveals that those participants who have an urban background and/or with higher family incomes were willing to pay more on working in the city. Other studies conducted in high and low-income countries [59] [60] [61] also found that a rural upbringing can increase the chances of health workers returning to practice in rural remote areas [62, 63] . Therefore, attracting and retaining healthcare administration students with a rural background for rural areas would be a more efficient strategy. The impact of opportunities for training and career development has been shown continually throughout previous studies, and is usually one of the most important factors underlying career choice [27, [64] [65] [66] . However, although career development was valued in our study, it did not appear to be as important as the workload or working environment. It was also remarkably homogeneous in terms of how this attribute was valued in a health-related job choice by different participants. It could be that the respondents in our study were still final year healthcare administration students just finishing their specialty placement and further training opportunities may not be regarded as important at the very beginning of their career.
An unexpected finding from our study is the relatively lower utility of bianzhi in job preferences. It was contrary to another study on medical workers which was strongly suggestive of a preference for providing bianzhi in China [41] . There could be two explanations. Firstly, all participants in our study were born after 1990. For this younger generation a job with bianzhi may be more stable but may not be as important as it may be for older generations. Secondly, the recent health reform has witnessed an important role of the private health sector in the Chinese health system. Healthcare administration students have more opportunities to work in private sectors which normally provide better salaries and working environments. In a previous study conducted by our team, we found similar results for undergraduate medical students [24] . Consequently, the bianzhi in the health sector may not be as important as it used to be. In addition, students from western and middle universities valued bianzhi higher than students from eastern universities. It could be explained by the different socio-economic status and educational styles between eastern, middle and western areas. It should be considered by policy-makers that offering bianzhi to students from western and middle universities would be more efficient for the recruitment and retention of them to rural and remote health institutions. This study had several limitations. Firstly, although several quality control procedures had been adopted in the data collection, there were still 69 (10.7%) participants among all respondents failed the internal consistency test. That may due to high cognitive burden, or some students were less motivated to response to the hypothetical experimental scenarios. Secondly, any inferences made on the basis of these results apply only to healthcare administration students, not to healthcare administrators. These two groups may differ in their preferences for job position, suggesting the need for further investigation. Thirdly, there could be some concern that given the birth control policy in China during the past 20 years, the proportion of respondents who are the single child of their family (38%) may seem to be low in our study. This may be owing to the fact that most students come from rural areas, whilst only one third come from urban areas. According to a study conducted by Huang RL [67] , 74% of singlechild families are concentrated in urban areas, while only 26% concentrated in rural areas in China. Fourthly, only eight universities from north of China were included in this study, further research will be needed to clarify whether there exists difference in job preferences between the north and south healthcare administration students of China.
Conclusions
In conclusion, for healthcare administration students in China, the preferred scenario was to select a better working environment job with light workload located in the city, which can offer 8000 CNY monthly, sufficient training and career development opportunities and with bianzhi. Both monetary and non-monetary attributes were found to be significantly influential in affecting students' preferences for choosing a job. In addition, there exists a certain degree of both observable and unobservable preference heterogeneity among students, which should also be taken into account in developing more effective policy incentive packages. 
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